Inactivating NF1 mutations are enriched in advanced breast cancer and contribute to endocrine therapy resistance.
Advanced breast cancer (ABC) has not been subjected to the same degree of molecular scrutiny as early primary cancer. Breast cancer evolves with time and under the selective pressure of treatment, with the potential to acquire mutations with resistance to treatment and disease progression. To identify potentially targetable mutations in advanced breast cancer, we performed prospective molecular characterisation of a cohort of patients with ABC. Biopsies from patients with advanced breast cancer were sequenced with a 50 gene targeted panel in the Advanced Breast Cancer Biopsy (ABC-Bio) study. Blood samples were collected at disease progression for circulating tumour DNA (ctDNA) analysis, along with matched primary tumour to assess for acquisition in ABC in a subset of patients. We sequenced 210 ABC samples, demonstrating enrichment compared to primary disease for potentially targetable mutations in HER2 (in 6.19% of samples), AKT1 (7.14%) and NF1 (8.10%). Of these enriched mutations, we show that NF1 mutations were frequently acquired in ABC, not present in the original primary disease. In ER positive cancer cell-line models, loss of NF1 resulted in endocrine therapy resistance, through both ER dependent and independent mechanisms. NF1 loss promoted ER-independent cyclin D1 expression, which could be therapeutically targeted with CDK4/6 inhibitors in vitro Patients with NF1 mutations detected in baseline circulating tumour DNA had a good outcome on the CDK4/6 inhibitor palbociclib and fulvestrant. Our research identifies multiple therapeutic opportunities for advanced breast cancer and identifies the previously underappreciated acquisition of NF1 mutations.